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EXECUTIVE SUMMARY

Part of our College mission is distribution of the
students’ problem solving products to DoD
sponsors and other interested agencies to
enhance insight into contemporary, defense
related issues. While the College has accepted this
product as meeting academic requirements for
graduation, the views and opinions expressed or
implied are solely thosc of the author and should
not be construed as carrying official sanction.

88-2690

AUTHOR(S) MAJOR CARY M. WALGAMOTT, USAF

TITLE LOW ALTITUDE--A NEW DIMENSION IN AIR REPUELING

I. Purpose: To examine the need for low altitude air refueling
below 10,000 feet mean sea level and to establish the Air Force's

capability to meet that need.

11, Problem: Enemy
with advancements in
need to be developed
of penetrating those
possible solution is

air defenses have become more sophisticated

technology. New procedures and techniques
to provide our forces a higher probability
defenses and striking their target. One
low altitude air refueling or LAAR. To

evaluate this new tactic, the article first identifies the need

for LAAR. Then, it addresses several arcas that may impact this

country's ability to

fly LAAX cissions. These areas are: the

capability of present Department of Defense air refueling

aircraft, the effect

low altitude operations have on the KC-135

airframe, the reliability of its autopilot and navigation

systems, its performance characteristics at low altitude, and the

effect LAAR operations have on the individual flying unit.

11I. Data: General

Strategie Alr Command, expressed a need for LAAR te enhance SAC's
flexibility in conventional warfare.
Department of Defense air refueling platforms were analyzed with
reference to air refueling capabilities, ‘Then, the effect of low

T e MRS A L 0A %30 L R AN AT NP N P P W e o P,

John 7T. Chain, Jr., Commander-in-Chief of

viii

_______

T s e e e e WS T PN R T N, |

With this ip mind, current




RO M A B X P BTN R SO S I WSO MR R T M 20 PG MM Y M DY R T Y. 10 s m o mem e« e —

, CONTINUED

altitude operations on the KC-135 airframe was reviewed. The
majority of this information was extracted from research
completed in 1985 by Majors Timothy R. Krull and Donald C.

. Siegel. Next, the autcpilot and navigation systems were
evaluated using information from the KC-135A Flight Manual, a
USAF Inspection and Safety Center autopilot report, and actual
LAAR missions flown by four KC-135 units. Results from these
same LAAR missions, as well as technical data from the KC-135A
Performance Manual, were used to evaluate aircraft responsiveness
and performance in low altitude operations. Finally, discussions
with KC-135 operations and maintenance personnel were used to
assess the impact LAAR operations would have on individual flying
units.

= A_man . x um}‘M-ﬁimm

IV. Pindings: In a large scale conventional war, the KC-135 is
the most logical aircraft to use in LAAR missions. However,
certain precautions are necessary. Severe turbulence at low
altitudes can cause structural damage to the airframe. Flying
over selected terrain, reducing aircraft gross weights and
airspeeds, and flying LAAR missions with structurally modified
aircraft will reduce possible structural damage. Even though an
operative autopilot is not required to fly LAAR missions, the
system dampens dutch roll, reduces pilot fatique, and provides a
much smoother platform for refueling. Both the TACAN and radar
are limited at low altitude because of line-of-sight
limitations. However, the INS/DNS performs normally in all
phases of low level flight. Aircraft responsiveness is enhanced
at lower altitudes, but fuel consumption is increased. This
reduces the range and offload capability of the KC-135. Low
altitude air refueling operations add additional requirements to
the operational and maintenance orqanizations within a flying
unit. Uperational organizations can absorb the additional
taskings; however, additional manning may be necessary before
maintenance organizations can reasonably meet the new
requirements.

V. Conclusions: The US needs LAAR to improve the B-52's ability
to penetrate sophisticated enemy air defense systems in a
conventional war. During such a scenario, the air refueling
capabilities of the KC-135 provide a logical means of
implementing LAAR. PFlying the KC-135%5 at low altitudes does risk
structural damage to the airframe. Howev=r, this risk can bhe
significantly reduced by following specit.. parameters.
Examination of the KC-135 autopilot and navigation systems
reveals nothing to prevent aircrews from proceeding with LAAR
missions. Aircraft responsiveness does improve at lower
altitudes although fuel consumption is adversely effected. Some
adjustments will have to be made in the operational and

ix
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maintenance organizations as units transition into LAAR
operations. Assessment of these different areas indicates the US
Air Force is capable of successfully conducting LAAR operations.
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INTRODUCTION

Since thae first in-flight transfer aof fuel betwesn tuwo
biplanas, ths demand and ths tactics developed for in-flight
rafusling have searved to expand the warfighting capabilities of
the Armed Forces. Taday, aerial refueling is "performed by
asraospaca forces to support strategic, tactical, and mobhility
operations by extending the range, payload, and flexibility of
thase operations™ (7:3-6). But, meeting the air refueling needs
of tomorrow may necessitate utilization of the newest venture
into tactical air refusling——low Altitude Air Refuesling (LAAR).
Defined by Strategic Air Command (SAC) as air refueling conducted
balow 10,000 mesn sea leval (MSL) (B8:6-7), LAAR rasts on the
frantier of air refueling as a potent tactic far enhancing the
effactive use and survivability of US conventional forces. As
with any nsw tactic involving commitment of valuable Air Force
manpower and resourcas, caraeful review must precede implemsn-
tation of LAAR. First, the need for such a tactic must be
examinsd. Sacond, the Air Force's capability to mset that need
must be clearly established.

This article bagins by addressing the projsctad need for
LAAR. Air-refueling resources within the Armad Forces are then

analyzed to determine which aircraft could best sacisfy that

B Ay T K B R R B R R R i
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need. Next, aircraft structural considsrations, systems
capabilities and limitations, as usll as aircraft performance at
low altitude are reviewed. Finally, the impact LAAR has on

individual flying units is discussed.

NEED/REQUIREMENT

Technological advances in enemy air offensive systems have
evolved to the point that they now have impact upon US con-
ventional warfighting tactics. For Gensral John 1. Chain Jr.,
Commandar-in-Chief of Strategic Air Command, these radar and
missile advancement: can be countered by employing LAAR (1:6R).
"1f I refuel at 25,000 or 30,000 fest, enesmy radar can see ms 200
miles out., If I refuel down at 3,000 feat, it may be S0 miles
bacause of the curvature of the earth. If I drop doun to 300
fFast, I'm a lot closer” (4:6AR). Strategic Air Command's B-S52
force will continue to have a primarily nuclear detsrcrence
mission for years to come, but even today B-52s on Guam have a
non-nuclear primary mission. As the B~1 and Stealth bombers
assume the B-52’'s nuclear role in the future, the B-S52's conven-
tional role will increasa. Pairing LARR with this role will

improve the B-52 conventional warfighting capability (%:6A).

E
|
j
|
|

The use of LAAR in a conventional conflict provides sevaral
advantages, regardless of the tyne of receiver. The tactic keeps
both tankers and rmceivers baslow snemy cadar coverags. Thece-

fore, tankers can top-off their receivers much closer to the
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target, enabling the receivers to hit deesper inside enemy
tarritory with heavier paylocads. Delay in radar detection
improves ths eslsmant of surprise and enhances the survivability
of the strike force (18:1), This tactic would be espacially
effectiva when targets are great distances from safe haven, such

as targets wmll inside Warsaw Pact countries, the Far East, or in
ths Persian Gulf/Middle East sector. An added advantage is that
enhanced conventional capability serves to raise the nuclear
threshold by Jraviding North Atlantic Treaty Organization
commandasrs with other options to nuclear wespons (4:6R).

The Flexibility which LAAR contributes is important to
commanders. Genaral Chain has stated, " ’We nesd the flexibility
to be able to refusl high and to be able to do it at low
altitudes,’' day or night, with or without radic communication
betwesn bombers and tanker aircraft” (4:6R). To mast this
specific challenge, as wall as any LAAR requirements of other key
commanders, caraful analyses must datsrmina the choice of

refusling aircraft to bast fulfill LARR taskings.

AIR REFUELING PLATFORN

Several Air fForce, Narine, and Naval sircraft praovide
air-tefualing suppoct for US aerospace forces. Tabla 1 depicts
thess aircraft and their refueling capabilities. The msinsatays
of the Air Force's air-refueling rescurces sre SAC's KC-135 and

KC-10. Tha XC-135 Stratotanker is a four-engirs, high-speed,

X e e o e e
AGRLIEG O ULINCH LTS ST (AN
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long-range aircraft with refueling capability bestween a wide

range of airspeeds (11:1; 14:--3. This sllows the KC-13S to

rafuel a variety of aircraft. The Stratotanker can fly 2,000

rautical miles (NMs), offload 45,000 pounds of fuel, and return
to ity departure point (31:--), The KC-10 Extsnder was designed
as a. auvanced tanker/cargo aircraft with the sbility to daploy
combat aircraft, personnel, and supplies on a global basis
(3-458) ., The primary mission of the Extender is mobility with a
dual role of strategic airlift and in-flight refusling support
€31:--)., Like ths KC-135, the Extsnder refusls a variety of
aiccraft and hes evcel ant range and offload capability.

Ir. addition, the Air Force usaes two models of ths C-130 fac
ajir-refualing supp~rt. The HC-130P was modifisd with a low-spsed
drogue to refuel helicopters in an airapead envealope near 200

knots (21:~-), The MC-130H, wuhich was deaigned for special

oparations, provides air-crefusling support for HHA-53, HK-3, and
K-6C hulicopters (21:--). The range and offload characteriatics
of both aircraft aro similar.

The Narine Corpe’ KC-130R is a probe-drugue tsnker version of

the C-130H with pylon-mountad fual tanks snd a removabls fusl
tank in the cargo compartment. Tha US NMacrina Corps Kesecves,
howsver, use an updsted versicn of the KC-130R, tha XC-130T.
Thasa two aircraft are capable of offloading fual ta bhoth
helicopteras and low spesd fightars (1:376; 3:441).

The Navy has apdifiad A-6As to use sa fleet aic-~refueling

tankers. Oeajignatad ths KA-G0, thess aircraft use a hoss and

k|
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reasl system, but the range and offload capacity are limited. The

aircraft can transfer 15,000 pounds at a radius of 250 NMs and

raturn to its carrier (2:3438).

— 5-‘!-“

I e T

§ AIR REFUELING AIRCRAFT CAPABILITIES

; TYPE AIR REFUELING RANGE OFFLGOARD

; AIRCRAFT AIRSPEEDS (KIARS) CAPABILITY

|5

i KC-135 200 - 320 X 2,000 Nn 45,000 1bs
KC-10 225 - 320 K 2,000 Nn 120,000 1lbs
HC-130P 200 X S00 Nh 48,500 lbs
HC-130H 200 X SO0 Nn 48,500 lbs
XC-~130R 200 X 1,000 NP 52,000 lba
KC-130T 200 X 1,000 NR 52,000 1lbs
XA-60 40 ~ 260 KX 250 Nn 15,000 lbs

7
TABLE 1

Sources: (1:376; @:349; 12:--; @3:--; 24:--; 31:--)

An analysis of this dsta raveals only the XC-13S5, KC-10, and

KA-60 possess the reguired alirspead nacessary to refusl the B-52

§
3

at its charted air-refusling speed of 255 knots (12:2R-11). Tha

KA-60, hauwaver, is extremely limited in ranges and offload

o
XA

capability and cannot support a long-range air strike. During a

>
W

v
A

preplannsd contingency/wattims aituation, SAC and Nilitary

Yo 59
"‘q

Airlift Command jointly determins the role of the XC-10 (9:2-1).
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In 8 large-scale conventional war scenario, all 53 KC-10s in the
Air Force inventory will likely be nsedead in the dual role of
deploying fighter squadrons along with support personnsl and
equipmant to the war front (31:--). DOue to this mobility
requirement, the KC-13S is the logical choice tao perfaorm LAAR if

no overriding structural limitations to its use exist.

STRUCTURAL CONSIDERATIONS

An aircraft sxperiences greater load stress during
low-altitude operation than at high altitude. This is due to the
more savere and frequent turbulence presant at lowsr altitudes
(5:103. Tha common cause of low-altitude turbulence is
convective currents. Heated aicr, rising unevenly from various
differences in the earth's surface, creatass these currents. For
example, plowsd fFields and rocky wastslands become hotter than
open water. Therefore, ths saverity of such turbulence varies
with the typs of surface over which the aircraft flies as well as

with altitude (6:10-1). With this in mind, Boeing conducted a

TR AN

computar test to svaluate tha effect sxtendad low-level flying
had on the KC-135'a primary structure (14%:14).

This test analyzed numsrous mission scenariqs under the
following paramaters: aircraft gross waights bstwasn
180,000 -~ 260,000 pounds, altitudes betumsn 1,000 - 25,000 feat,

airspeeds from 210 - 315 knots irdiicated airspesd, and fuel

Ay 50 Yo R e S0 O o N

offloads fcom 30,000 - S0,000 pounds (14:15). Basad on the
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results, "Boeing engineers would not authorize or recommend
flying the KC-135 at low level with a usage of the magnitude in
this taest, until the aircraft raeceived tha Outboard Wing Lower
Surface Life Extension Modification” (1%:17). At the times of

this article, 233 XC-135s had raceivad this modification. The

entire KC-135 fleet is scheduled to have the modification
completed by the second quarter of 1891 (31:--). In addition,
Boeing engineers stated the Lower Wing Surface Reskin Program

must be accomplished before an extsnsive low-level training

program is implemented (14:18). This fleet modification is
schaduled for completion in August 1388 (31:--). In addition to
theae modifications recommended by Boasing, there are additional
means of reducing structural damage to tha KC-135,

Excessive turbulence may cause structural damage to the

8 Tk

airframe during low-altitude flight. HKowsver, this damage can ba

substantially reduced by flying less fraguently at low altitudes,

o

PN

reducing aircraft gross wsights and airspseds, flying missions

over salacted surfaces such as water, and fFlying lou-lavel

54
-
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missions with aircraft modified as mentioned abova. In summary,
structurally the KC-13% can be flown at low altitude as long as
certain paramsters are maintainsd. Now, the reliability of the

XC-13S systems under LAAR conditions muat be avaluated.

& 'J'I}I:""' Ed

SYSTENS EVALUATION

The affectivensss of two asircraft aystams could limit tha
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KC-135's ability during low-level operations. These are the
autopilot and navigation systems. Since an autopilot malfunction

at low altitude could have grave ramifications, it will be

addressad first.

AUTOPILOT

Although LAAR missiaona can be flown manually, an autopilot
effactively dampans dutch roll in turbulent air, reducaes pilot
fatigue, and provides a much smoother platform for refueling.

The present KC-135 autopilot is a 1955 vintage NMC-1 system
designed with tuhe technology (10:3). This system experienced an
increased trend in malfunctions and SAC decided to replace thes
HC-1 autopilot with a new, state-of-ths-art system. This nsw
system, called the Flight Control Set, will increase the
reliability and capability of the XC-13S autopilot. Tha
conversion begins in May 1988 and will be completed on all
aivtcraft in 18890 (25:--). The autopilot is not & prerequisite to
Fly LAAR missicons, but use of the new autopliot will enhance

mission affectivenass and safety.

NAVIGATION SYSTENS

Accutrata navigatiaon is esasential in conducting LAAR missions.
The aircraft must be at ths correct location at the right time to
auccessfully rendezvous with the receivers and provide thes nsedad

fual. The XC-13S wes designed to perfora high-altitude refueling
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missions. It is equipped with threes primary navigation systems:
Tactical Air Navigation (TACAN), Inertial/Doppler Navigation
System C(INS/DNS), and radar. The navigator plays the lead role
in intagrating these systems and, in reality, 1s the key to a

seccessful rendezvous. The adequacy of sach navigation system

usad to assist the navigator in a low-altitude snvironmant needs

reviswing.

IACAN
The TACAN system provides the aircrew with range and bearing
data from selected surfacs navigation beacons. With the desired
navigation beacon fregquancy set in tha TACAN radio, continuous
information is displayed in ths cockpit provided the aircraft is
within line-of-sight distance of the surface bhsacon (11:4-40B).
The operating range of the TACAN varies depanding on the altitude
of the aircraft. As the aircraft altitude dacresses, sc does tha
offective range of the TRCAN. For example, the opsrating range
of the TACAN at an altitude of 30,000 fest is 213 NHsa; at 1,000
feat the ranga (s only 39 Nis (11:4-408). Alao, whan €lying at
lowsr altitudes, there is a greater possibility that mountainous
terrain, ridges, and othar obstacles would block the
lins~-cf-aight signal to the aircraft. Thus, flying louw level
adversaely sffects ths use of the TRCAN for navigation purposes.
Emissions control is ona additicnal aspsct which nesds tc ba
addressad whan discusaing TACAN ua® during opsrational LAAR

missions. Emissions control is a technique which may ba saployed
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to avoid detection by the enemy. The KC-135 TACAN gives off a
signal that can be picked up by the sophisticated equipment the
enemy now possessss. When close to enemy territory, the TACAN
should bs smlectively turnad on and off to prevent dstectian

(é2:--J). In addition, crews should cross-check tha TACAN against

—— e —y s

othar aircraft navigation systems to insure the data is reliable.

Because enemy ground stations can send false TACAN information

A —

over ths frequency baing used by the crew, they must use this

e

precaution to aveoid being drawn off course. Thus, emissions

"

S—

control should be utilized when using the TACAN for navigation or

ez

asir-refualing rendezvous during contingency operations.

el

ek
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INS/DNS

The Inertial/Doppler Navigation System was not affected in

actual lou-level missions flown by ths 93rd Bombardment Wing

(BHu) at Castle AFB, California, and the 305th Air Refusling Wing

T

at Grissom AFB, I!ndiana (16:--; 27:--). Results from these
flights did show that the INS/ONS needad freguent updating to
insure accuracy (16:--). Thes INS can bes updated by YACAN range

and bearing signals, radar, or by manual updates (11:4-30A). The

A At ‘*"f*.-' PR XA oy,

doppler of tha DNS emits a signal that can he datectad by ths

- &

-
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aenery. Therefore, it should be opersted using emissions-control

&
»

tachniques similar to those used with tha TACAN (11:4-908).

XARA U

Redar
Tha effectiva use of tha radar depends on altitude; the lower
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the aircraft is flown, the smaller the range coverage of the
radar dus to lins-of-sight limitations (11:4-48A), Even though
thesse lina-of-sight limitations are similar to that of the TACAN,
the radar is not dependant on a ground bsacon. Thersefore, any

radar target such as a tower, concrets or metal building, or

permanant terrain featurs can be usad for radar navigation. The
Phoenix Air National Buard (ANG) found turbulance made radar
impractical on missions flown at 1,000 feet over the desert

(18:--). Navigation was accomplishad through map reading with

P S S BRI SRS

the INS/DNS used to verify position (19:--). However, crews from

Grissom picked up good radar returns while flying over the flat

terrain of Indiana at 2,000 feat above ground level. The creuws

used radar updates, map reading, and the INS/DNS for course

PN B T R e R IC R Ve R o TR e
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guidance (15:33. Like ths TACAN, the radar must also he usad in

"

a discrete mannar to prevent the enamy from detscting aircraft
location.

A review of tha navigation aystems reveals the capability of
the TRCAN and radar declinas as altitude decreases. But, both

can be used in varicus phases of the rendezvous and air~refueling
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mission. Tha INS/ONS performs normally in all phasea of

IO 2 i AT IIIR

low-level flight. It can ba surmised from this discussion that
navigation systems on tha KC-135 are adequate for low-lavel

navigation. MNowaver, for LAAR flighta involving smissions-out

Ly (’v,- 0'-,: 9

navigation, tha keys to navigation ara map reading and visual

rafecences cutside the cockpit validated by frequent INS readings.
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The final critical alement in tha KC-135'e qualification far LARR
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missions is aircraft performance at low altitude.

AIRCRAFT PERFORMANCE

Aircraft performance at low altitude is an important
consideration in analyzing the KC-135's capability to fly LAAR
missions. Two areas in particular, aircraft responsivenass and
fuel considerations, need examination. Since the fFirst concern
of a pilot is the aircraft’'s Flight characteristics, the manner

in which the XC-13S responds at low level will be discussed

first.

AIRCRAFT RESPONSIVENESS

?
E \
i
E.
Eﬁ
E

Aircraft thrust and handling characteristics improve at lower
sltitudes dus to the density of tha air. This was verifisd by
four KC-135 units that flew LAAR missions on a test basis. The
93 BrMuW found that the aircraft performance improved at lower
altitudas. HNansuvaring up to 30 degrees of bank was ®sasily
accomplished and only small power corrvections were reguired by
the pilots (16:--). The Phoanix ANG flew againat both F-1653 and
A-63 and stated, “The aircraft responded well to control inputs
and throttle response was excellent® (19:--). Rircrews from
Xadena AFB, Okinawa, refusling over water, found the aircraft to
be very stable and reaponsive to powar/airspeed changes (20:2).
Pilots at Grissom noted faster-than-normsl acceleration of the

KC-135 after a practice sasrgency separation (17:--), Thasa
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results clearly show that KC~135 responsiveness is snhanced at

lower altitudes.

FUEL CONSIDERATIONS

The distance the tankser can fly and the offload it can
provida to a receiver is vitally important to operational

planners. Figure 1 depicts how range is affectad by altitude.

Effect of Altitude
on Bast Range

S0
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FIGURE 1)
Source: KC-135A Performance Manual

Tha nautical air miles (NAM) per 1,000 pounds of fuel at S,000
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and 30,000 feet can be compared. A 240,000 pound gross weight
aircraft flown at 5,000 fest covers 19.7 NAM per 1,000 pounds of
fuel. At 30,000 feet the number of air miles floun per 1,000
pounds of fuel increasws to 35.5. The trade off for flying at
5,000 feet versus 30,000 feet is 15.8 NAM per 1,000 pounds of
fuel (13:Part 5). Thus, flying at low altitude to avoid
detection will reduce the tanker aoffload capability. This loss
can bhe minimized by flying at higher altitudes as long as
feasible before descending to the lower altitude structure.
Additionally, uss of the nswly reengined, more fusl-3fficient
KC-135R can further minimize loss of range and offload
capability. Any loss of capability must be weighed carefully
against the advantages of a close in, undetected air refusling.
The KC-135 is clsearly capable of performing LAAR missions. A
final step in considering thke Air Force’s ability to support LAAR

missions requires a revisw of the effects on ground operations.

RAMIFICATIONS ON FLYING UNITS

The Stratsgic Air Command needs to consider the impact LAAR
missions would have on the daily operations of a tasked unit,
Bath the operations and maintenance organizations within that
unit will be directly affected. For the operational

organizations the effact is mostly positive.

Many aircrew membars find the new LAAR missions hoth exciting

and challenging (30:--), Low-lavel air refueling bresks up the

14
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routina of fFlying at high altitudes, promotes airmanship, and
boosts morale (27:--). Because LOAR is more challenging than
high-altitude air refueling, migsion planning is more
comprehensive and time-consuming. Such items as step-down
pracadures, station keaping, routing, timing, and creuw
coordaination items are discussed in dstail (30:--), & full day
of mission planning may be required to completely cover all
mission details.

Squadron Training Flighte and Wing Standardization/Evaluation
Divisions will »_juire additional responsibilities. Training
Flights will need to build LAAR ground- and flight-training
syllabi. Thaey will b= responsible for initial training and
qualification of all squadron crewmembers. However, ance
additional instructors in the squadron become qualified, they can
assist in the training process and reducs the workload on
Training Flight (30:--). After all squadron craws receive
initial qualification training, the main emphasis will be to
maintain praficiency and train newly arriving crewmembers. Once
LAAR is declared a proficiency itam, Standardization/Evaluation
Division will evaluate LAAR on annual checkrides.

The scheduler will be tasked with locating a track or anchor
area to conduct LAAR missions., This could be & problem depending
on the location of the scheduler’'s base. Units near Military
Operating Arseas (MOARs) should have little problem schaduling
airspace for LAAR training. However, units may lose valuable

training timse if they have to fly long distancas to reach MOAs,

15
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The scheduler is also tasked with providing receiver aircraft for
the refueling. There has not been an across-the-board
ragquirement for fightar units to be proficient in LAAR. This
raducas tha availability of receivar ajrcraft and could wmaks tha
scheduilar’'s job more difficult. Both factors must bs waighed
before tanksr units are tasked to maintain proficiency in LRAR.
Overall, LAAR will have a moderate effect on the daily routine of

the operational organizatian.

o

o B

From a maintenance point of view, the only flying unit with a

£

295

mission comparable to LAAR is the 93 BMW. tost KC-135

creumembars, whether receiving initial qualification or upgrade

waly iyt

training to aircraft commander or instructor pilot, train at

P
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Castle. A large portion of each miwsion is spent in the traffic

oo an
o -

pettern practicing instrument approaches, visual flight rule
pattarns, and laendinga. UWhean computing wear and tear on the

airframa, asrospace enginears at QOklahoma City Air Logistics

A
£

e

Center stats that one hour of Flying at Castle is equivalent to

ot e

two hours at othar basas (2R:--). QDue to this, KC-135s are

rotated in and out of Castle on a regular bamsia. This rotation

oo 5

does effect the mainteanance organizations within the wing.

-
SRt

The thirty-nine XC-13%3 maintainad at Castle are rotated to

other SAC bases aftar 24 months (28:--). This process causas

e o

Castle maintanance parsonnel to perform an abnormslly high number

<

- v

of ratation and scceptanca inspactions. Theas inspactions are

'

rcfind iy P g bl et
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comprahensive and take up to three days to complats (e6:--). 1If

Dol

»

salected SAC units warm tasked with LAAR miassions, similar
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aircraft inspsction problems would occur. One way to blunt the

.
‘

impact of the additionsl workload would be to increass
maintenancs parsonnasl to handle the inspsctions. Other than the
additional inspection requirament, the daily maintenance routine

at Castie is like that at othar KC-135 basas.

CONCLUSION

Dus to the more sophisticated enamy air defense systems in
aexistence today, the US neads a new tactic to strengthen the
B-52's conventional war-fighting role. Low-altituds air
refualing can pravide that needed edge. An analysis of available
air-refuseling platforms reveals the KC-13S as tha logical chaica
to fulfill this tasking. Howaver, flying ths XC-~135 at low
altitudes can result in structural damage to the ajrframs. Tha
risk of such damage occcurring can be significantly reduced by
following specific paramesters of usa and safety. An axamination
of the impact of LAAR on KC-135 flight saystems reveals nothing to
prevent aircrews from carcying ocut the mission. [t haa been
found that aircraft responaivensss actually improves at louer
altitudes although ths rate of fuel consumption is adverssly
affected. Increassd fusl consumption results in 3 dacreasad
offload capacity for the receiver. In addition to ths impact
that LAAR may have on the XC-135, there are also considerstions
thal must be examinad for ths oparational and saintanance

orgat:ir-tions. Increasad training and proficiency requiremants
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will substantially affect operational organizations. Maintanance
organizationa will he affectad aven mors substantiaslly dus to thae
increased number of aircraft inspections. Houwever, when all of
thass aspects ers considsred and weighaed against the flexibility
that LAAR adds to the US war-fighting capability, the scale
surely falls on the side of adding LAAR to the US arsenal. As
General Chain stated, "1 want to ba able to refuel low bscause

that gives me one more arraw in my quivear” (1:BA).

18
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and Operarions Officer, HQ United States Army, Pentaqgon,
Washington DC.  Telecon, 30 December 1987,
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Day, Jim, Maj, USAF. Student, Air Command and Staff College,
Maxwell Air Force Base, Alabama. Former KC-135
Instructor Pilot, Grissom Air Force Base, Indiana.
Conversations, 15 October 1987 - 29 January 1988.

Franson, Bill, Cmdr, USN. Aviation Readiness Branch,
CNO/0OP-593B, HQ United States Navy, Pentagon, Wasuington
DC. Telecon, 29 January 1988.

Gauvreau, James M. Maj, USAF. Airlift and Air Rescue
Division, Directorate of Operations, HQ United States Air
Force, Pentagon, Washington DC. Telecons, 28 January
1988.

Holmes, Oliver, C/KC-~135 Flight Control Set IOT&E Project
Manager, Oklahoma City Air Logistics Center. Telecons,
18 November 1987 - 12 January 1988.

Ivey, Patrick L., Maj, USAF. Student, Air Command and Staff
College, Maxwell Air Force Base, Alabama. Former
Maintenance Squadron Commander, Robins Air Force Base,
Georgia. Conversation, 31 January 1988.

Love, Jon C., Capt, USAF. Chief, Wing Tactic Division,
Grissom Air Force Base, Indiana. Written correspondence,
3 pecember 1987.

Meadows, B., Aerospace Engineer, Oklahoma City Air Logistics
Center. Telecons, 15 October 1987 - 28 January 1988.

Rix, John, Maj, ANG. KC-135 Pilot/unit Scheduler, 161 Air
Refueling Group, Phoenix, Arizona. Telecon, 26 January
1988.

Swmith, Richard L., Col (Sel), USAF. Deputy Cowmander for
Operations, Grissom Air Force Base, Indiana. Telecons,
13 October 1987 - 28 January 1988.

Timmerman, larry A., Lt Co}, USAF. Chief, Tanker Branch,
Strategic Division, Directorate of Operation, HQ USAF,
Pentagon, Washington DC. Telecons, 7 October 1987 - 29
December 1987.
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B. RELATED SOURCES

Books e

Copp, DewWitt S. A Few Great Captains. Garden City, NY:
Doubleday and Company, Inc., 1980.

Articles and Periodicals

*Airplane Usage Forms," Boeing Service News, Issue 321
(July-August 1970), pp. 2-3.

Other Sources

Wright, L. R., Supervisor of Durability C/KC-135/B-52 DADIA and
Fleet Tracving Boeing Military Airplane Company,
Wichita, a8a. . Telecon, 4 February 1988.
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